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(54)Tille: 1 ,4-DISUBSTlTUTED PIPERIDINE DERIVATIVES 

(54)5g§^<7)*i(i; 1,4 i^m»t'-<v>^>mm» 

(57) Abstract 

1,4-Disubstituted piperidine derivatives 
represented by general formula (I) and 
pharmaceuttcally acceptable salts thereof. 
\yherein Ar represents hetetx)aryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and hcteroaryl rings 
may be substituted by lower alkyi, halogcno, 
lower alkoxy. amino or hydroxymethyl); R* 

represents Cu <^cIoalkyl having one or two hydroxyl groups on the ring; R» represents hcteroarylalkyl having one or two heteroatoms 
selected from Ihc group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C,., 
hydrocarbon, aralkyi, aiylalkenyl or benzene (wherein each hydrogen on the aralkyi. arylalkenyl and hetcroaiylalkyl rings may be substitut^ 
by lower alkyl. halogeno, lower alkoxy. amino or hydroxymethyl); and X represents O or NH. Because of having a selective muscarine M, 
receptor antagonism, these compounds are useftil as safe remedies or preventives with little side effects for respiratory diseases such as 
asthma, chronic respiratory obstnicUon and pulmonaiy fibrosis; urologic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hyperenergia of digestive tracts. 
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5 ^J^lf 2 - e 'J v>;us^ 3 - e U >?;i/S^ 4 - f U v'^us^ 2 - f - 7 '/ u ;u 
2 -f-i-;US, 3 -f^Ji^;I/S, 1 = y^/U 2-^\y^f 
4--r = 3 - e^'/'Jyi/S, 5 - tr^v^'JyUS, 2- 

7U;US, 3-7'J;l/S. 2-foy;US, 3-eD';;US, 2-fy = i> 
4-h*»j 5-f>; = i^jiyps, 2-h-7-:^-;i/a, 3 

r 1 ~ 2 {i®7KKg^i©±JC W-r -5 j^^^ji 3 ~ 6 » V/ ^ D 7>'l/+;l/® J 
iLTIi. midf. 1 -t Ka+i/->^DyDtVI/S> 1-h Kn + ->i/^ 
a^f^yUS, 1 -h Ko + '>i/^D^>f-;us, 1 - 1 Kn + >">^ o/s^ 

5 v/yUS, 2-h Kn + ->v/^Dypl^;uS, 2 - t Kp + i/i/^ or^yU 
2-t Kn + ->i/^D/<>^;PS. 2 - h Kp^-Vv/^ p-N^-i/yl/S, 
3- t KP + '>'>^pyf-;US> 3- t Kp + i/>^p^>f-;i/g, 3-b 
KP + i/i/^n^+v/;US, 4- 1 Ko + >i/^n^+>;l/S, 2, 3-x 
h Ko + -/->/^D7'f-;US^ 1, 2-v>h Kp + ->->i>p^>^/U8^ 1, 

) 3-i^h KD + >>vi;'P^>^;Ug, 2. 3- vb KP + x->i>p^>f-;U 
S> 2. 4-i>t Kd + ->>'^o/>^>^;1,S, 3. 4 - t KP + i/->^ p 
^>^;PS, 2. 3-v^b KP + i/>'i^p/\+i/;I/S, 3. 4-i?bKP + 

•> •> p'\+->;us*wa.n5o 

7;u+^;uS. ^^^'n7yU+;l/]i±®ejt®7K^/g^;{><<£|g7>'U+>'U-C 
Etft $ tlT I i I ^ •> ^ n 7 ;U+;l/7 ;U+;i/SSJ/ > i> o 7 ;U+;1/T 
->'bS. t'i/i^ D7;u+;l/S±©ffit07K^/^^*«T;u+;UT(i^$n 
Tt ^T J; (, ^ b*-/ ^' D 7;U+;UT;l/+;USSO'b' •> ^ d 7;U+;U7;P>:r-;U 

P7;uy-;Uii±©ffic©7K^lli^*<i£iSft7;u+;u-CS«l$4aTt> 



W0 97-45414 ffile.//J:\Leaal\Patents\WQ97-4fidi^i r- p^] 

~ ' — — " Page6of62 

WO 97/45414 

PCT/JP97/01770 



l->^;l.^>f.;ps^ 2-^f^;U^>^;US^ 3-^^;U^>^;U 
'^^i^^ua. 2. 4->^>^;u^>5.;ug^ 2-x^;U^+.>,US^ 4^ 5 

m 4->f^;U-2— ^>x-yUS> 4 - y ^^b- 3 - 4 
-yf.;U-4_^^^-^^g^ 2-^+-tr-yU«^ 3--v+-fe-;Ua, 4- 
'V+^rxyUS. 4-^f-;U-2— s:^-bx;us^ 4 - y 3 -^^.^r^ 
20 4-y^;U-4-/N+4r-;US^ 5 - > 2 - ^4^-irx;US, 5 

-^^;l.-3-^+-tr-;US, ^-^^Jl-A-^^^-jl^^ 5-^^;U 
- 2 — sy-r - 5-y^;U-3-^7'x-;Ua. 5-y^;U-4-/s 

5-yf^/U-5-/xyx-yUS. 3. 4 - 2 
3. 5-i;>5-;u-3-/<>5^-;us^ 4, 5->yf-;U-2- 
4. 5-i?yf-;l.-3-/\+4rx;PS^ 4, 5-i;>^;l.- 

2— 3--s>^-;Ug, 4 4-yf-;l.-2 
— ?>^-;US, ^f^'^xyUS, y^-ybS, -i/Vxv^-yu 
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>'^»^ 2- (1 -^^yUv/^'p^^f'/p) 2- (2-^5^;l/->^ 

D'^Of-vU) xf-;l/S> 2- (3 -^^;U>^a/^;>f-;l/) x^;l/g, 2- 
( 1 -x^;U>/i^o^>^;U) x^;l/S, 2- ( 2 - xf-;l/> p/><>-f 
xf-;l/S, 2- (3 -x5^;l/->^ n/v^y^;!/) xf-;l/g, 

^D^+>;M^;US^ 4 ->^;U>^D/s+->;U>^;US. 1 -x^;U-> 

>o'\+v^;U;«^;l/S^ 4-x5^;U>^p/\4^i/;U>f-;pg^ ^^'D^+i/ 
Jls-f-jy^^ 2 - ( 1 - ^ D's^- 'yJV) xf-;l/S^ 2 - ( 2 - p< f- 

/Ui/^D^^ •/;!/) xf^;l/S^ 2- (3 ^;U->^'d/\4i.>;u) x^^u 
2- (4 -^f-yUv/^D^+i/yl/) xf-ypg, 2- ( 1 -xf-yUi/;^ n 
/v^^-zyU) xf^yUS, 2- (2 -x^;U->^ o/n+^;u) jif-ybg^ 2- 
(3 -J^i-;Uiy^v^^->Jl) xf-;US, 2- ( 4 - x^;U u^n^^ ^ 
yU) xf-yl/^H 1 ^-'Ui^^^n'Ny^yl/y 2 - ^ f-;U-> d^T" 

f^>'Up'^;US, 3->f-;U-/^n'\yf^yU>^;US^ 4 - > f-yU-/^ p/\y 
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^^M^yPS^ Z-v/^D'sy^^yUi^^yl/S^ 2- ( 1 f-;l/>'^ D'sy 
x5^;i/®, 2- ( 1 n^vT^f-;!/) 2- (2- 

y ^;U'>^'o^:r^;P) xf-;l/S^ 2- (3-yf-;l/i/^'D'sy^/l/) xf- 
>'1'Sn 2- (4 ^;l/i/^D^:ff-;l/) x^;US^ 2- (l-x^;U>^ 
D'VT'f^;!/) xf-;l/Sx 2- (2 -x^;l/i/^ o^:/"^;!/) x^;l/S^ 2- 
(3 -xf-;U->^ D^yf-yU) x^;l/S, 2- (4 -x^;U->^ n^T'^ 
x^;Ug, \ - /^Jlv^ati^^Jl/^Jl^s 2 d>}-^ 

5-^^;l/i/^p:t^f-vl/>^;l/S> 1 -xf^;u>^p;i-^ 
f^yMf-yi/S, 2-xf•>^i/^^p:t^f•i^y^;^S^ 3 -xf^;U'>^p;r^ 
f-;U>^;l/S^ 4-x^;U->^p;f ^-f ;l/y^;US^ 5 -x5^;l/->^ pjj-^? 
f^;Mf^;l/S> 2- (1 ->^;l/i/^p;f x^;|/S^ 2- (2-> 
f-;l/i/^p;f^f-;l/) xf-;l/S^ 2- (3 P;*-^f-;l/) xf-;l/ 
2- (4 -^^;Uv^P:t^^>'U) xf-;US, 2- ( 5 - ^ 5^;l/->^ P 
xl^;ua^ 2- ( 1 -xf-;l/->:;7o;J-^^;U) xf-;US, 2- 
(2 -x^;U->:J' p;j-:?f-;U) xf-;US^ 2- ( 3 - x^;U V n ^ ^ 
;U) x^;uS^ 2- (4 -x^;l/->^ D;i-^^;U) xf-;US. 2- (5-x 
^;l/i/^'p;ti5'^>'U) xf-yl/gs^Oi/^ P7;l/+>'l/^±0filc®7Kf^Ii^-*< 

•>^p:/'pt''Jr:/x5^;US^ v/^^p^pfj-f >yp tVI/S^ v/^p^p 
h'''J-r>7'f-;bS> '>^p-/Dh°'J-r>^>^;USx •> P^f- 'J -r >xf- 
;i/S. •>^P7'f-Ux>ypt*;i/Ss •>^p:/f''jx>:/^;^«^ ■>^'p:^ 
f-Ux>^>^-'l/Ss i/i'P'^y-f' jx>xf-;US^ •>^P'^>^'j-r>:^ 
PhVi/S, iy^ti^y^f)7-'yy'f-ji^^^ •>^^p^>^'jx>'<>f■>'^S^ 
•>:5^p^4^->iJt^>x^;U®^ ■> ^ p^+ •> U x ^T^n h°;US^ v/^d^^ 
•>Uf-'>7'^>'US. i/:^P^+->'J-r>^>^>'US> v^P'XT/^Ux^x 
f^;ug. •>^p'\7'^Uf-'>:7'p f^uSx v^'P^7•f•Ux>:/^^^S^ >^ 
^p/\yf•'J■f>'^>f•;^S^ i/^p;*-^^'Jx>xf-;uS, v^p;*-^^ 
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— •>^p^>f•;^•/D'^^;^S^ '>^P'^>f-;u7'f--;us^ i/^o 

t'i/^n [4. 1. 0] - l--iJU/^jim. fi/^D [4. 1. 

0] 2 Jl/^jim^ \£i/i;a [4. 1. 0] ^^Sf-S-^f Jl 

/f-Jl^s f ->:?n [4. 1. 0] ^y^- 7 -'f ^;US^ b'->^p 
[3. 3. 0] l-'lJljt^jum. h'i/^n [3. 3. 0] 

-2->r;M5^;US, h'^^'D [3. 3. 0] ti^^-3--(JV/f-Jl^, 
t*->^p [4, 1. 0] 'xy^- 1 ->ryUxf^;US, t'i/^D [4. 1. 
0] '\:/'^-2-'f;Ua:.^;US. t*i/^n [4. 1. 0] ^:/^-3--(JU 
^"f-jm. t*->^n [4. 1. 0] ^y^- 7 JlJi-^Jim. t'v/^D 
[3. 3. 0] t^^- l--(JUJii-jum. f ->^o [3. 3. 0] 4-^^, 
- 2 -'r>'l/x^;l.S, t''>:^D [3. 3. 0] ^i" ^ ^ - 3 - ^Uxf-yUg^ 
tiy^a [3. 2. 1] ^i-i?:?- 1 -^^M^^^l/S. fi^^o [3. 2. 
1] ?r-:>^-2--i';M^;U®, dv/^'o [3. 2. 1] :r^i5'-3-^yU 
^5^yUSs b'v^D [3. 2. 1] ;r^^-8-'i';Py^;US, h"->^^p 
[4. 4. 0] -r :^ - 1 - >r ^yUS^ t'i^^P [4, 4. 0] x^-2 
-^^'Uy^yUSs h''>^p [4. 4. 0] x;^;-3-'f;uyf^;US, t'^^' 
P [4. 3. 0]' y-^- 1 -^;Mf-;l/S, h'v/^'D [4. 3. 0] 

t'->^D [4. 3. 0] y±-3-^J\.>i^Jim. t'> 
^P [4. 3. 0] Ji--7 -^JU/^JVm. liiy^n [3. 3. 1] J rh 
-l-^Jl^/l'Jim. t*'>i>D [3. 3. I] -^;Uyf-;US, f 

•>^5'P [3. 3. 1] y±-3-^JU/^Jim, h'->^o [3. 3. 1] y 
:^-9-^';^y^y^S^ t'i/^'D [3. 1. 0] 1 -^';U/5^;U 
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Ms t'i/^'D [3. 1. 0] '\+-9--2--r;uy5'yi/S. h'i^^'n [3. 
1. 0] ^+i^--3-^;U>/^>US. t''>i'D [3. 1. 0] 's^-y— 6- 
Sgl $ tlT I «k I ^ t' '> U 7 )l^J\/T Jl^Jl^ ; 
t'->^D [4. 1. 0].^:/^- 1 -'f-'l/if^-^'l/S^N t'->^D [4. 1. 
0] ^■/^-2-i';l/XT->'U®x t'i/^D [4. 1. 0] ^^^-3-^ 
t'>^D [4. 1. 0] '\-/^-7-^';Uji-f -;USII®t' 

l^t*i/^'^7>'^+>'^7>'^^-^^S : 

;i/7'^;uS^ i/^D'/D'^— yi/'^yf-^i/SN i/^p'/D'^— ;u^4">>'USx 

jL;Uxf-;U®^ (1 ->^;l/-2->^'P^>-r--'l') (1-^ 
— (2-yf-;i/-2-'>^'p'^>-f-vi/) ^^;us^ (2- 

•f-;l/) y^-'l'Ss f'-'U- 1 -v/^P'<>x--'U) yf-^'l'Ss (3 

_y 1 _i/^n^>r-^U) ^f'/US^ ( 3 - > f-^U- 2 - i/^ p^ 
y^;l/B^ (3 -y^;l/-3-^^P'^>r~-'W) ^^-'U^s 
(4_y^;l,_2-->:7p^>f-;U) (4 1 -*>^ 
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iy^v^^-tz—Jl) /^JlM^ (2->'^Jl-2-iyi7a^^-[z-j\/) p< ^ 
-'US, i2-jti-JV-3-iy^v^^-\2-Jl) /^JVm^ (6-^f-;l/-3 
-i/i/a^^-tr-JU) /i-jm. (6-^^;l/-2-->^D'\+-t?->'l/) y 
^;1/Sh ( 6 - ;< ^J\y- 1 - D^+-b^;l/) ^ ^;US, (3 - > 
1 -i/^D^+t-yl/) y5^;l/S^ (3 f-;l/-2 -i/^D's+t^yU) 
y f'^l/S, ( 3 - y ^;U- 3- '>if p^+-tr-;l/) ( 5 - ^ 

-3-i/:5'n^+-tr.;U) y ( 5 - y ^yU- 2 - ^ D^^-t- 

1 -i/i^D'S^^-tr-yU) (4 - y f-yu- 2 - D^+-b 

>f-;US, (4 -y5^;U-3-i/:J'D^+-b^;U) >f-;US, (1- 
^•?^>'U-2- <>,:5'D^yrj::;l/) y^;l/S^ ( 1 f-;l/- 3 - i/^ D^y 
r-;|/) (1 -^^>U-4-->^DA,:/f-:L;U) /^JU^^ (2 

->f^;U- 1 - «>^'D^7'-rJi;|/) ^5^;!/^, (2 2 - i/^D^ 
y-f-yU) (2 3-i/^'D'\y7^ji;U) yf-;u36^ 

(2-^f-;U-4-->^DA,y7^ji;l.) /^ji^^ (7_yf.;i,_3_c/^ 

vi^D^T'x^yU) ;ti-JVM. (3-p<^;U-2-i/:?D^yf-;U) 
>'US, (3-yf-;l/-3-i/^D^7'T-;u) yf^yUS, (3-^5^yU-4 
-^i^D^yxJiyU) (6-yf-;l/-3-'>^D'\y-rj^;U) / 

'J-JVm^ (6-yf-;U-2-->^D'\yxji;U) ;<f-;US^ (S-^f^yU- 
1 - •>^D'\:f-fji;l/) y^;US. (4 f-;U- 1 - >^D/\yf-jiyu) 
yf-;US, (4-y^;U-2-i/^D^-7'-f:=.;l/) /=f-jl^^ (4-^^;^ 
- 3 - i/^' D'ST/f-yU) (4 -;<f-;u- 4 - i/^ D^:/"xji 

Ji^) y^^l/S, (5-^^;U-3-i/:5'D^yx^;u) y (5-y 

-;u) y^yuS, (1 ^;u-2-v^D;ti?7^^>/U) (i- 
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(8-y^;l/-4-i/^D:t4'-r^;l/) y^^yug, (8 3 - i/^ 
5 (8-/^;b- 1 - •>^^D;t^'-r-;U) (3 -p( 1 _ 

>'US^ (3-y^;l/-3-i/^D;f^-r-;l/) y (3-y^;U-4 
^J^m. (7 -/^jl-3-->^tit^7--Jl) y^;l/S. (7-yf-;|/- 

-2-v^D;f^x-;U) ^ ^;US, ( 4 - ^ ^;|.- 3 - D;J- x - 
.'I/) (4-y5^;l/-4-^^'P;i-^X^;U) (g-y 

5^;l/-4->'^p;f^xji;l.) y5^;i.S, (6 2 - i/^ p;i-i5^r 
-^U) y5^;US, (6-y5^;l/-2-i/j?u;J-^x-;U) y^^yUS, (6- 

>5^;U-l-i/^P;ti:'7^^;U) y^7US, (5 -y f-;U- l - ix^p;^ 
T^^jU) y^;US, (5-y5^;U-2-^^p:t^x^;U) yf-;US, (5 

t'i/^D [4. 1. 0] ^^i?-2-i>-l-^';py^;PS^ t'^^p 
[4. 1. 0] ^y:J'-3-X>- 1 t'->^D [4. 1. 
0] /\:/^_4_x>- 1 f.;Ug^ t"i/^P [4. 1. 0]^:^^ 

-^-^>-2-^JU^^Jl&, ifiyi^a [4. 1. 0]^y^-4-x> 
25 -2-^';Mf-;uS, fc'.>^p [4. 0] ^y^- 2 3 

/^;PS. b'v^'D [4. 1. 0] ^:^iJ'-3-x>-3-^;uy^yuS. 
t-i/^5^D [4. 1. 0] ^■/i5'-4-x>-3-^;l.yf-;US, f.>i^D 
[4. 1. 0] '\y^-2-i>-7-^;U^f.;Ug^ eix^p [3. 3. 

0] ;r^^-2-x>-2-^;l/;<f-;US, t'^'^D [3. 3. 0]t{^^ 
-2-x>3-'i';U/^;US, fv/^p [4. j. 0]^7'^-2-x>- 



15 



30 
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I JlaL^jU^s t'->^D [4. 1. 0] ^7"^- 2 -x>- 1 --fyUx 
i^Jim^ h'->^'D [4. 1. 0] ^7°r^-2-i>-2-'i'>'l/xf-yUS> h' 
i^^D [4. 1. 0] ^y^-2 -i>-3 -^-^l/Xf^yUS, t*i/^P 
[4. 1. 0] '^y^-2-x>-4-'f;^i^;^S^ h'->^o [4. 1. 
5 0] ^y^-2-x:/-7-'f^l/Xf-;US, t'v/^'n [3. 3. 0] 

-2-x>- 1 -^>Ux5^;l/S> t*'>i'n [3. 3. 0];f^^-2-x> 
-2-^';l/x^;l/S, h'i/^D [3. 3. 0] ;t^i5'- 2 -x>- 3 --f ;l/ 

0 h'i/i^D [4. 1. 0] ^y^-2-x>- ] -^;Uxfx;US. h''>^D 
[4. 1. 0] ^7°^- 3 -x>- 1 -^;Uxxx;US. fi/^n [4. 
1. 0] '\7'^-4 -x>- 1 -<';uxxx;US, t'->^D [4. 1. 0] 
'\-/:?-3-x>-2-'i';Uxrx;US, h'i/^'D [4. 1. 0] 
4-J^>-2-^j\/j.y-z.jl^^ \£i/!;u [4. 1. 0] ^y^-2-x> 

5 -3--r;ux-fx;ug, h'-z^'D [4. 1. 0] 'xy-^-a-i^-a-^ 

yl/Xxx>US^ t*i/^D [4. 1. 0] '\y:5^-4-x>-3--r;l/Xxx 
-'US> h'v^D [4. 1. 0] ^y^-2-x>-7-'r;Uxxx;US, t' 
i^i^D [3. 3. 0] ^-2-auy-2--()l:r.7--}\ym. t' •> ^ a 
[3. 3. 0] ;J-i?i5'-2-x>-3--r^UXTx;l/SI|0t*->i^DT;uy 

x;l/y-fx;|/S^ •>^'D^>-rx;U7'D^x;|/S, i/^^ D^>"rx;U7'rx 
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;UT;uy^;us^lc^RL.. ^j^idrxf-u;ug. ^^^^^^^^^^^^ 

VU^PbVUS. 3-h-U-;;Mf-;l.®. 4-fUi.;U.^;US. 2-^7'/ 
3-fp.;;M^;US, 2-h-.J^i;^;M^,U.^^ ^-h»U^->^;M^ 

+^US^^U mt^. yph'yUS. ^vypf.l. 

sec-y5^;H, t A^^^^ug^ ^v^>5^ 

« +i^»*^u M^iiM h+->^. xH+.>g^ yp,-f+^s. ^vyp;K 



wo 97/45414 
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zTh^i/^Jlyf^-Jim^ s e c --/h + i/^^^l/^CjiyUS^ t h + ->/7;l/ 
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(2) R'it \^2mo7mM^m±K'^-r6m^^3--6m(Dy^v7Ji 

d:^^;US^ 1 - 1 KD+i/>'^D'^>f-;US^ 1 - fc KD + i/i/^D^+ 

S^ 2-b Ka + v/v/^D'>^>f-;l/S^ xd^^>/)V^^ 
3-t: Ko^^^i/i/^p-Zf-^US, 3-t Kp + ->>^d^>^;US> 3-h 
KD + i/i/^'D^+->;l/S^ 4 - t Kn + ->->^D^^->;l/S^ 2, 3 - 
h KD + «>•>^D7'^;^S^ 1. 2- vh Kd + ->->^o^>^;1/S^ 1, 
3- Fn^->'>:^p^y^;US, 2. 3 - v't Kp + vv/^ p^>^>'U 
2. 4-i>h Kp + ->i/^p^>^;US, 3, 4 - h Kp + >->^ p 
^>^;l^S, 2. 3 ->^t KP + '>i/^'P^+ 3. 4-i^hKp + 

(3) XliOXIiNH^^U ttiT-t)NH*<ff*U^„ 

^^^=^-rS^rP7';-;UT>'l'+>'l/S^ ({ML. ^7^;1/+>'US> 7v^)V 
7 JX^^r-JX^WSLXl^y-vr U -;UTyU+;l/g®S±©7K^llT-liM7;u+ 
yUS, ^Npy>lg^, M7>'U3 + ->S, 7$ ySXIit Kd + ->^^vU® 
T'a^$nTl>TfcJ;C^) <£-*U. •t'-CfcTie^ [II] 



[n] 



■Q— i— i— R' 



R\ R*'BiO'R°ISl5]-^U<litgM^iOs ^n-eti^ 7XmllT^ teii»7yu 
4^>'USXIi^f^tic3~8i@(D->^p7>'i'+;uS> •>i'P7;u^-;uS. t'-> 
^ p 7 L < fi f ^ P 7 ;l/y-;US^^-r*^s >Ji R " <i: R " X 
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-r-s] T'^^nss. ^yi^jm. 7x^^;uSs 7x-;uyD tvus, 7 

jL-Jl-fa^-jimXlt2-\iUi>JU/^Jim^ 2- tru v?;l/x^;US^ 2 

^-'PS^ 3-7';>1/y5^;l/S, 2-en'J;M^;l/g, 3 - t'p U ^yu 
S> 2 - b- 'j ^ ^jm. 4 - f U > v^xyu^ ^yug, 5 - t' 'J ^ 

-Jl/f-jm. 2 - h'7 3-t''jy i;^x;i.yf-;us, 4- 

^USX{12--i'>K'J;U>^;US (fiU ^'^Vv'^US, 7x^^;US, 7 

xxyuyp t';us. 7xx;l/y^/^^-;^ssut'\7^^T -yi/TyU4^;uSii 
fiffiT^U+yPS, ^^oy>m^, fi«!i7;U3it^.>S, T ^ ySXtih Fo+ 

(a) -jftit [III] 



30 
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IH 



^^tt:*, -jSit [IV] 



1^4k R"li^^|fc5~i 5^@(Dfigf[]^L<li:?;fi{!!fnofllM]^]^^l:7KS- 

'J -;U7yuy^;usac;'\-r D7 U -/U7;U+yua©^±®7K5gMi^lifii(g 
7;u+;us, M7;U3+>>s, 7^ys, ^il$ny^c7 ^ ys, t Kd+ 

Xli7'J-;^;4-^•>*;^;^t^;^S-C■l^l«$^lTl^TtJ;c^) ^^L. ^Lx 

±.^z^irz>^n^ 3 ~ 6 P T;u+;uS®lii??(i-e-® * 

S^'W-r577yl/+>>uS, 7 'J ~yl'7yl/y-;usxii'\xa7 U -;l/7;i/+ 
^i/S©*^!*, '£^S(cjCbTlitt^SIXIii£i|S7;U3 + i/j^;i.,t:-yi/SXii7 

(b) ±te-^ait [III] ©7!7;^.■^'yK?xli-e©sf&tts§^^it:*-^^5It 



10 




[IV] 



30 



[V] 
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HX- 




flj&iS^L/c^. [VII] 



(c) ±ie-ffi;5): [VI] (Dit^^iisiumuz^. [vi i n 

r2'-cho [VHI] 




Ar 0 



[VI] 



R^-L [VD] 
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tfz. ±3S^ [VI I] (cfclNT. L{Cj;oT^^tl$ DBfeJUSj tbX 

^<^»^3^ ±12^ [V] [VI] icteiNT. EjcioT^^tis r^* = 
mtmmxm (a) {;:fc(,^T. sj: [i i n it: [iv] 



[i^*, Ar. R'\ XROfR^'ligiJlEOm^frrS] T'^$n«^.yy 



20 



[IX] 




[IX] 
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tl. mz 1 -x^^U- 3 - (3 - i^pf ^;UT ^ y hVU) :^;U;i-:>?'l' 5 K 

[III] ©^t^^i^yHc^fUTi-s^ft, mzi^z^mcom^t 

-•:^y^y^t^>'^A7? Ks h^i/xv^ ^on^v-if 

*gjfcy^U>, iJ^op^t^^UA, Egig^bJ^^, i;i>opxiJ'>, h*)^u 
h^tV'ayyy, N. N- ^;U,tH>'UA7 ^ K. if >;(>^ffi L 

it [I I I] Ojt^^J^WSS: [IV] (Dit^^Xti^CDmomm^ 
^<=f£i;T^;t5C<i:*<Tt^*^ il^^ 3: [ I I I ] O-fb^ti i 

iifEiC [X] (0:/jyyi)>irit^mi, [i i i] 0/7;i/;j-:>ge 
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i': CI 1 1] (^i3Jit:y^(Dm^mMy\^mi. ^ii 1 1] (D:h)v^syi^ 
(^m^mon^T. «aj;tifN-h kd+^x^ •>>>!' ^ k. N-t kd+-x 

4--hD7xy-;k 2. 4-vJ^|.D7xy-;k 2. 4. 5-h 
/S^W^Ci^^T'^. -SttT^ Kli. 3: [I I I] o^;ut:>a$^mi; 

5>: [1 1 1] ot;jiyii>fk<Ds.m\^mmwt^ [iv] ©-ft^^xii-E-© 

^"^W^mmtbXii. ^Jxlfi^i^;l/x— r;K 7^h5t Kd7^>, n. 
N-i;f>^;U:^-WUAT^ K. ^>-\f>, h^l/i^, i^pn^> 

mt/^uiy. ^aat^ji/j^, m^itmm. •:^^pdx^>, 
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-2 0-C-l 0 CCCD^mmtt^:. tib^X'^ ?>o 

ttz. ji: [1 1 1] (oijjit:y^0Rm^mmmzK^t^^ [iv] ©it 
^(Dmmmizi$:.i:,x^A.?>zti)<'cifii)\ mn. ^ [i i n <Dijj\/7f.> 

5 /i*)^ [IV] ©'ft^^Xli-eoftKi 1 

ff^U<{il'-2*;^©$Effll*9•Cffll^5c<i:*<•r$So 

-m^ [IX] -cg^nsiiSf^^b^i^cia, R'-^^^^n^n/^n-ajiOTK 

25 loot. itftL<limu^8 0Voumizx'rrozti)<x^?,o 

10 ^iexii-eos^Dtt^^i^iit [V] (Dt'^vi?ymmwt<Dm^wi. 
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mr^xm (a) [III] (Dijji^^.ymxii'toKm^mmwt 

i): [I V] (Dit^i^tom^Rmtmmizbxmm.t^zti}<-^-^^o 

5 [V I ] ©<k^f^*>?»©^ 5 y <sfiis®i^*{i. ^timwmoy;m. 

(Protective Groups in Organic 
Synthesis). T. W. (T. W. Greene)^. 

John Wiley & Sons (1981^) l^{CfH«c®:^i*Xli 

tKD75>. j^^y->'H?®^ffitt}§j«^u< 

So 

it^ h 'J "i? A. 7KSs^t^ 'J 7 All© 7 ;u 7^7 '}^mim{tm : ]^^:^ h U 
A. moj u a^®t;u* 'J^JS^Kifi^^. if* L < {ij^- 2 o'C-*;) 

25 So 

2 0k g/cm^07K#ET(u, *f * L < 0 "C-*^ 4 0°CO|5ffl|^©a 
30 JST' 1 0 5^Pb1~ 2 4 I^PBlg!M5c-r S C i: IC J: <5 ^Tt^nSo 
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*>< Lxm<hM~f&^ [X] 

Ar o 
R 

2|*|5gl3tet^T. [VI I] CD^b^igji. i^JiltCf&bT. ieS©??ST(C 

^ [X] ©^k^t/to^ [VI I] (Dit^^tmmi. mmmm^. m 

1 t^U*./; [VII] Ojt^i^ 1 ~ 1 . 3 ^;l/OfiJ^-e) ^ffl LT^T^o 

-i^-rvyatVl'Xf-yUT « >^ N- > ^;Ut;U;^ ij >^ N-^f-^Uf nU 

h*i/^D [5. 4. 0] ^^'r-h-l (DBU) . I. 5->>71ft' 
i-i^D [4. 3. 0] y:>--5-x> (DBN) l?©^3«iJ!|jWJM75>: 
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h 5 t K D 7 ^ h ^ U >o 

L< 1 0OT~2 4l^rB^t^Sc<i:*<T'§S„ 
T'ff9Ci*<ihFtL<. '^•0/^^60pHm^zffll^9-5fi^<i:LT(S. mii' 

[XI] (Dit^^i^MznbX. 1 *yu-JifiJ* /K ff^L<{il-i 0 
30 t>'i'«i:-r«c:<i:*<-e$So 
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25 



10 



15 



20 



25 



^bXSmKJt^l:>X. mitxm (a) lC:fe^^TfEi6t/■cR"'RO'R^'©^ 



^y^jylLM'^"; a's^-y- y >*^S©?¥SET»3MJCE L> ^T -> ^ p T 

-8 0°C-gao$BfflTlf^n5o ^fzmiX%^^^t\.X\i. n- 
Jii±{Ci!i-c:^$l!iiXg (a) , (b) , (c ) RCK±|5giJffiTfif>n5i«: 

^z^xmfmoym-dLi:^^nihom^m^^^ti-t^o ^^^w^m^t^m. 

•a<;:S£oTff9C<i:*<T'#So 

f^ffl';c^>0>'{r i n vitroSO'in v i v o TCDAX^? >J >§^(*JS 




[XI] 
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'N-^^U-'/X (Hargreaves) h>(D:fj^ [Br. J . 
Pharmacol.. 10 7#. 494-501M(1992^)]^aj 
^bXn',tZo tfliyh. CHOiHllliaAx:^ 'J >tt7-tr^;l/n U 
rJ'- (Receptor Biolo gynW ^ 0. 2 nM [^H] -N 
10 - / ^> (84Ci/nmol. New Engl and 

Nu c 1 e a r|!!) IkVftkmt^^^ 0 . 5m 1 05 OmM h ^) X-m^. 
lOmM MgCl2, ImM E D T Ajg^St (p H 7 . 4)*T'MS(il^ 
20'-25'C), 1 2 O^^PHl'f ^^a'^- hUfc^x 0. 5ml©?K/%Uc 
h<J;^^<-y7T-*flP;tTr7X7^;U^- (Packard zi.ji7^;W 

(Packard D •> ^f- 0 ) ^iB^Xy ^ J\y^ -IZ^^Ltz [* 

H] -N-y i yon^fS^^^^ ^a:f\y- h >>^u-i/ 

3>:^'i7>:J'- (Packard h>yy^'i7> h) T'il^L/Co ^<£fc [' 

fe^^fDttli^ ^xyR0fy;UV7 (Cheng and 
P r u s o f f ) <D'fji& [Biochem. Pharmacol. . 22 
3099-310 8H (197 3^) ] ^I^^oT^ ^laU Kr^S 

25 PH] -N-y ^ >©tg^*5 o%tq]*ij-r«^*tS^{l:^«9©zg 

K (I Cso) <tO»tiJUcj»WI^I& (Ki) **to/^o 



30 
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5 





Kj (nM) 




m2/m3 


m, 


ni2 




mmme 


90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 


m&mio 


170 


16000 


39 


4.3 


420 



A7.i] U >Mg^ttfe*]HMI ^ (in v i t r n'> 

'ff^Wi^MMMiZiSi^^m^ 1 cm) ^fflt^/Co ^*^2 Om 1 O:^ 
L/:r;^-/s.>-tf^^ f>$^||^g [9 5%02. 5%C02m 3 2°C. 1 //M 
y o h i mb i n e (a^fSta^) ^^t>i rmtzUz-? X^miZ^J] 

20 0 gliTg$4:^|&]lc!iMU/::o ^*®?g;^lil|/^tt(aEiiL/-Co 

3 0 ^TuWrnit L/c'#. S@«®^fflC>Tfl^f dSi ( 0 . 5ms. 30 V) 

McN A-3 4 3 (2. 5 x 1 0 'M. M,iSt»i:etj7:tf-X h) (Ci^lR 

s btz^sMcN A-3 4 3 (1 O-'-l O'M) ^{g^gJK;!)^.^,3f^fflfi{C 

J:OMMcN A-3 4 3^M«[fS4L/Co McN A- 3 4 3{ZJ;-SS 
fGlS. McN A-343 «:-^fI(DJRi(ii^;& I00%t LT^ U^Co iftS^-ft 
0 ^»ffi{Cj;SfflfiS]E&ft«S©'>7 ^OgS*^t». MSI'lll^^OfSIJt^;^ 
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tummii'^mK'i^t^^rf'^tio s um^^ 'v b o o 0-5 0 0 g) ^ 

MSJE^il:. ^il:^M*lSaiU^o :^*^2 Om 1 o^' u:fx-'\y-if5'r 
h^««E(95%02. 5%C02®m. 3 2°C) TmL//::v^^7;^'trt(;: 

SO^f^^mitUi'^. ijJW<:3-j]y (1 0 "-1 O-'M) ^ffiaiK*^ 

*uss^fel^^^^-^i^^'^^To/co soi^m^ h o 0 o-s 0 0 g) ^ 

BjfellnS[5E$-li-> MW^flStflUCo MW^2mmi|ii©'J ://:KJwUcO*>. AM 
h^HflJ? (9 5%02. 5%C02m 3 2°C) TWcL/lv/? X 

1 05^@&*^b7^;>'^^<^->'^ (i o"~i o 'm) ^^{^mwvmmwz^H- 

SD|^^tt^>y h (3 0 0-5 0 0 g) M^t^Wt^^. Sli^^Stli 
fi$2 cmO^^*^«b/:o 2 0 m 1 0 UT^X-^s^Hf" "7 ^ 

||Jg(95%0«. 5%C0ziim, 32°C) -ClSS/c U^i'T^''? XWF*3<-. 
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(1 o-«~i 0 "M) ^^mmi>^(^3mmt!mmmzmb. mm^m 

:^^mmiv:mzm^'n^tio s 0^*1145 .yh (200-400 g) ^ 
fi£u/co ^*^5m 1 urx-^y-if^^ h^mm o 5%02. 5% 



«2 AX* y vS««1Sttf^ffl (in vitro) 







Kb (nM) 






25 














M,/M3* 








28 


1200 


10 


98 


19 


2.8 


120 
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UTs-h 'J yU^^^mmMXk (in vivo) 
1) vyY\ZiS\^^%m%WMf-m (i. V. ) 

8-1 \ mn (3fi0-4 2 0 g) 6D;^:/'5-^K-U ^^titt^^y h^-f 
l/^>(7 5 0 mg/kg. i. p. ) ROfa - n 3 o-X ( 3 7 . 
5mg/kg. i. p. ) X'U^h. %m\Zij:i.^-V^nKUZo tfz. 

(5 mg/body. s. c. ) (C J; »9 SlgofiR^^ifeJ-mil U/^^. 
Pulmonary Mechanics Model 6 

(Buxco) «-ffll^TAXijltlTJ-Tmii«^il^b/Co ^.tk^M^^ 
5^^Ryfa-^55^S&(I*Jl^57-irf->>U3 ij > (5 0 Atg/kg. i. 

V. ) m^ommmam'Srmmu ^mi^'mk^sif^^ommmfLHnzn-r 

2) 5«y h{C felts (p. o. ) 

iSi<^tll^)|lPtS4L/Cs 8-1 liiM (3 8 0 - 4 2 0 g) OX^7- 
/K-'J >f -1^81147 >y h^f54 3 O^t^ckO i . v. IJlM^ilHUt^M^ 

(50/i/Kg, i. V. ) mmom.mm.m^m'^Ltzo a^hp-^i^if 
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vcTimmirm 



«3 AX* y vgSftfefetf^ffl (in vivo) 

















(mg/kg, 


(mg/kg. 




Lv.) 


D.O.) 




0.080 


0.3 




atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



f:^mm\zmHt-r^^tt<x'^:Bo mmumtLxa. mia^mzi^i^xm 

mt^^>. ■r>7'>. i^a-t;Uo-;^, h Ko + i^:/'p f;l/y f-;i/-t 
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Cti'^>©Si!?RJIis ^HB^O-ft^^^^^^lfiJ© 1 . 0-10 0M*%, ff^ 
L<(il. 0~6 0M%©Sii^T^:^-r^C<i:*^T#5o C *i ^. ©SSISFiJ 

1~1 0 0mg/kg«-l~SJf|IlJi5^(tT> */cMPj$-^0^^(i, 0. 
0 0 1-1 0mg/kg^l~|j([Dl{3^^:tTS■^^'5©*^^^*bt,^o 

N- ri- (4~yf-;l/-3-^>-r^;l/) e^ij 4-^ -2- 
25 7$ K 
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OH 



4 - t -•:/h^iy^JU7f.-Jl7 ^ y 1. 4 g®7-t? h U-zb 

10 2 Om 1 ij -^^4. 1 5 g. 5-:;'p^— 2-y^;U-2-^ 

>7^>1. 1 4 gSJ>'3'^^k^>;e;i,i 6 6mg^llS^)i;to;i. 2. SINfra^An 

15 /B^ffifJ:.f-;U=l/l) {IT5filSl!Lefe@ft:l. 6 7 g^»/Co Ctl^^ iJ' 

20 N- n- (4-y f-yU-3-^>7^^;i/) U >- 4 ->< 

>'U1 -2- (1. A- ^J'ir^^T.Mu [4. 51 T^;!;-8--1';l/) -2-~h 
Kd4-'>-2--7 T -;U7-t? S7 > K(Pt% ^ 

2- (1. 4-i>t^^XfvJ [4. 5] x*-8-^;U) -2-t Kd 
^'>-2-ya:-Jmmi 6 lmg©N. N~i?yf-;U;^yUAT$ KSm 1 

5 mmizmUiZX. l. l* -:^.'l'd<-;U>f^ = ^y-;H 0 0mg*»DX.|Hl 

f'^U i>>2Je®?J^ 1 4 Omg. hUif-;UT^>0. 
4 m K 4 - i> ^ ^;UT ^ y t° >j > 5 m g *Ili»:SDX.ga{C T I BftJtJ* L 

0 A^7K«CT)i»^^M7K«-7i5'';K'>»i7AT'S£iiL^c„ jgJfil^il^ffSi L 
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n^tltzmM^^fUmmm^ h^'5 7>f- (K i e s e l g e r^' 
6 0 F^54^ Ar t 5 7 4 4 (/ Jl^UW ^ n a ^yUA/^ ^ y -;U= 9 

M3. N- n- ^;l/-3-^>-7^;=.>/l/) b°^'J^>-4-^ 

JV^ -2- (4-:t4^Vi/^D^4^'>;t/) - 2 - h Kd4^-/- 2 -:7 r-;t/ 

N- [1- (4-y ^yU-a-'Ox^yU) t'^^'J i;? >- 4 --f - 
2- (1. 4->>;i-+-9-xeD [4. 5] f'ij-S-^Jl) -2-hKD + 
'>-2-y x-JlT-t: \^7i K8 9mg®74? h>8m 1 mmiz ^ - \^ ji^ji. 
>7.Jlt^>M' l7Kfn'^4 5mg, tKO. 5ml ^Jnx.> ^a-C-2 OiSfrHl-E- 

(K i e s e 1 g e 0 F 254> A r t 5 7 4 4 (y;l/^'?±S|) ^od 

I@4. N~ n- (4 -> ^;l/-3-^>7^-yU) if ij >- 4 
-2-h Kn^^~2- (4-h Kp^->i/^p^^>>;U) -2-7^ 

N- [1- (4 ^y^-3_/^i>^^^^) u 4 - 

2- - 2 - 1 Kn4^->- 2 -7 x^VbTt h 

K4 lmg0y:5^y-;t/2ml}g«[{;:^za{;:T7k^^l:'h'>f!l:M'U':7A 

iK^Mff®iL^it.nfcSl^^5>Kfflis®^uv h 7>f - 

(K i e s e 1 g e 1 ^"6 0 ¥2^*^ A r t 5 7 4 4 (y;U^^i±^) ^no 

'^wtixmzo 

'H-NMR(CDC1,. (Sppm) :0. 94-2. 50 (19 H. 
m) . 1. 60 (3H, s) , 1. 68 (3H. s) . 2. 70-3. 00 
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(3H. m), 3. 46-3. 60 (IH. m). 3. 61-3. 79 
(IH. m) 5. 00-5. 10 (IH. m), 6. 48 (6/7H. 
brd. J = 8. IHz). 6. 73 (1/7H. b r d . J = 8. 
OHz) . 7. 22-7. 4 0 (3H, m) . 7. 5 4-7. 6 5 (2H. 
5 m) 

i£^fi?tgFAB-MS (m/e. (C28H3S O3 + H) * i UT) : 
4 1 5 



10 



15 



N- ri- (4->^;U-3- ^>^^;u) h'/>^ij-?>-4-^yUl -9- 
b KP^->-2- (2-h KP^^->»D/v^>^;|,) -2-7x-;UT-t? h 

7 3 K 




>'Ui.5mUC?§«U :^icJ^T4-T3y-l- (4 3 -A^y^-- 
f^Ui;>. 2^K^6 0 0mg&c;fi?^'vyof;bx^;P7$ >1. 

mm^^j\^) tzxifnmu mmit^^4 7 imgmtzo 

» ^S2. N- n- (4-^f^;U-.^-/><>^^;U) 'J >- 4 - 
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yl/1 -2~ (2-;t-^v->^p^>^/l^) -2-th'v^i^-2-y x.-)V 

N- [1- iA-Zf-Jl^-S-^yy-^J^) \iK^)i>>-4-^JV] -7 
x-;l//U ^UKT ^ K7Omg0xh-7hKD7^>5mlj$?fie 

) jgtI£S*L'#';>tl/c^jS^5)lXffl^l;^n7b^'^7^- 
(K i e s e 1 ge 0 F264. A r t 5 7 4 4 (jiJV^tim) ^ap 
;^;UA/ ^ ^ y -;u= 10/1) j;:t«S! ^IB^tllr^ 3 8 m g 

6 -2-bKa^'>-2- (2-b Kp^>^^p^> ^>'1^) -2-7x 

-;l/7-tr h7 ^ ¥'(D^1& 

N_ [1_ (4-;^f-;U-3-^>T->'l/) f^'J •>y-4 - 
2- (2-;t+y •>^'PO^>'l^) -2-h KP4^>-2-7x->'l'7-t h 

» R f mA^^i 5 ^S^k^tl ( K i e s e 1 g e r^' 6 0 . 
Art 5 7 4 4 {/JV^^M) PP^-WPA/^ ^ 7 ->'l'= 1 0/ 1 ) 

'H-NMR (CDCla. 5ppm) : 1. 3 8- 1. 8 5 (6 H, 
m) . 1. 6 0 (3H. s) . 1. 6 8 (3 H. s) . 1. 8 5-2. 2 2 
(8H. m) . 2. 2 2 -2. 4 0 (2 H. m) . 2. 7 5-3. 10 
25 (3H. m) , 3. 6 1- 3. 2 5 (1 H. m) . 4. 0 0-4. 12 

(IH. m). 5. 00-5. 09 (IH. m). 5. 53-5. 65 
(IH. m). 6. 95-7. 04 (IH. m). 7. 22-7. 39 
(3H. m) . 7. 5 5-7. 7 8 (2H. m) 
{£5^<StgF A B -MS (m/e. ( C 24 H:.b 0.-, + H ) <h LT) : 

30 4 0 1 
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R f m:ktl 6mmit^^ ( K i e s e 1 g e 6 0 
Art 5 7 4 4 O/l/^ttSl!) ^ o nd^yUA/^ ^ y -;U= i 0/ 1 ) 

'H-NMR (CDC 1 3. dp pm) : 1. 4 0-2. 4 2 ( 1 6 H. 
m) . 1. 60 (3H. s) . 1. 69 (3H. s) . 2. 80-2. 98 

(3H. m) . 3. 64-3. 7 1 ( 1 H. m) . 4. 0 5-4. 1 5 (1 
/3H, m) . 4. 6 0-4. 6 4 (2/3 H. m) . 5. 0 1-5. 10 

(IH. m). 5. 25-5. 72 (IH. m). 6. 96-7. 07 

(IH. m). 7. 18-7. 39 (311. m). 7. 65-7. 78 

(2H. m) 

iS^)»tgFAB-MS (m/e. ( Hae N. Oa + H ) * i UX) : 
4 0 1 

mmms 

N- ri- (4->^;U^3 -/<>-r:=.;U) e^U >- 4 -2- 
(1. 3-trans-3. 4-ci s-3. 4-yh Ka^^i/ p/^^> 




^^1- N- ri- ( 4 -y^;U-3-/>^>-7^^;i,) h'^'J>>>-4-^ 
;l/]-2-(l. 7-trans -l. 5-ris-3. 3--;y^;t.- 
» 2. 4->>;r:^H^k'v/»P r.q. .r n i ;i-^^-7-w>,i.) -2-h Ko 
^f/-2--7 ^ -;l.T-bST5 K'^1% ff^ 

2-(l, 7-trans-l. 5-cis-3. 3->»y^;l/-2. 
4-i;;i-:^--9-b'i/:5^D [3. 3. 0] ;f^^-7-^;l.) -2-b Kd + 

30 ^SaigUco 
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M -2- (I. 3-trans-3. 4-cis-3. 4--:^hKp4^'> 

N- [1- {A-Z^f-JU-S-^^T-^Jl/) e^U v?>-4-'f - 
5 2- (1, 7-trans-l, 5-cis-3, 3-i>/^JV-2. 4- 
i^t^V-\ii/^u [3. 3. 0] -2-hKP + >'- 

2 - 7x-;b7-fe h7S Kl94mg*rh5tKD75>8ml-7K 
3m 1 ?g?^«3y§ji?Ls p- hyl/iyx;!/;*;^®! • I 7KfDi|^5 1 1 Omg^ttl 
6 5 -CT' 3 M» b/Co RMl3taM«7k^tox. u d Aft&tB 

(K i e s e 1 g e n«6 0 FzB.. Art 5 7 4 4 (/JU^nM) ^ov 

15 'H-NMR (CDCla. (5ppm) :1. 25-2. 38 (14 H. 

m) . 1. 61 (3H, s) . 1. 69 (3H. s) . 2. 66-2. 87 
(2H. m). 3. 34-3. 49 (IH. m). 3. 60-3. 79 
(IH. m). 4. 08-4. 24 (3H. m). 5. 00-5. 11 
(IH. m). 5. 90 (IH. brd. 3 = 7. SHz), 7. 25- 
20 7. 4 1 (3 H. m) . 7. 5 0-7. 5 8 (2H. m) 

i£^ll?^gFAB-MS (m/e. ( C 2. Ihr. 0, + H ) • i LT) : 
4 1 7 

25 N- n- (4-;<^;l/-3-^>x^;U) e^'J v?>-4->l'yWl -2- 
(1. 2-trans-2. 3-cis-2. 3-'y'b KP4^^i^^P^> 
-2-b KP^'>-2-7x.=.7U7-bh7^ K 
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10 



15 



20 



25 




2-(l, 6-trans-l, 5-cis-3. 3 -9 / 2 . 

4-i^:t+-9-h'->^D [3. 3. 0] ti^ ^-7 Jl) -2-t h'v^ 

R f flt/h/i S^Sft^tl (K i e s e 1 g e 1 6 0 F^s, . 
Art 5 7 4 4 JU^^±m) i> P ot^>'^A/y y -;U= 9/ i ) 

'H-NMR (CDC I3. 5ppm) : 1. 2-1. 4 (2H. m) . 
1. 4-2. 0 (8H. m) , 1. 60 (3H. s) . 1. 68 (3H. 
s). 2. 0-2. 25 (4H, m) . 2. 2 5-2 4 (2H. m) . 2. 
7-2. 9 (2H. m). 2. 95-3. 1 (IH. q. J = ll. 
2Hz) . 3. 5-3. 8 5 (2H. m) . 3. 9 5-4. 15 (2H. 
m) . 5. 0-5. 1 (IH. m) . 6. 5 3 ( 1 H. brd. J = 8. 
GHz) . 7. 25-7. 4 (3H. m) . 7. 5-7. 6 (2H. m) 

fi5*«?ftgFAB-MS (m/e, (C.Ha^N.O. + H) i UT) : 
4 17 

R f ii^\^UZmmit^<^ (K i e s e 1 g e 1^" 6 0 F^^,. 
Art 5 7 4 4 (^yU^^^) u D;f.;l.A/y y _yi.= 9/ 1 ) 

'H-NMR (CDC I3. (5ppm) : 1. 2-2. 2 5 (1 4H. 
m) . 1. 60 (3H. s) , 1. 68 (3H. s) . 2. 2 5-2. 4 
(2H. m) . 2. 7-2. 9 (3H. m) . 3. 6-4. 2 (4H. 
m) . 5. 0-5. 1 (IH. m) . 6. 6 3 ( 1 H. brd. J = 7. 
7Hz) . 7. 25-7. 4 (3H. m) , 7. 6-7. 7 (2H. m) 

fi5>»tgFAB-MS (m/e. (C.aiae N, O. + H) • <!: LT) : 
4 1 7 



30 
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HOy^H H 

(2R) -2-t Kp + ->-2- O-^j-^vi/^'D-^y^;!.) -2-7 



o 



R f ffl^h/A^^S^t^tl (K i e s e 1 go r« 6 0 F,.,. 

Art 5 7 4 4 vU^ttSS!) ^ d n+,;PA/^ ^ y -;U= 9 / 1 ) 
15 'H-NMR (CDCl 3. dppm) : 1. 2 0-2. 3 8 (2 2H. 

m) . 2. 6 8-2. 9 0 (2 H. m) . 3. 2 0-3. 4 2 ( 1 H. 

m) . 3. 6 0-3. 8 5 (2H. m) , 4. 2 8 - 4. 4 8 ( 1 H. 

m) . 5. 00-5. 1 1 (IH. m) , 6. 0 5 - 6. 2 0 ( 1 H. 

m). 7. 20-7. 4 1 (3H. m) . 7. 5 1-7. 6 1 (2H. m) 
20 ^ f mn^fl^^mit^^ (K i e s e l g e 1-6 0 

Art 5 7 4 4 (/Jl^m) ^ uut^.j^L./ ^ ^ j ^ / 
'H-NMR (CDCI3. 5ppm) : ]. 2 0-2. 4 0 (2 2 H. 

ni) . 2. 7 6-3. 0 0 (2 H. m) . 3. 4 3- 3. 8 0 (3 H.' 

m). 4. 2 0-4. 2 7 (1/2H. m) . 4. 3 0 -4. 4 0 (1 / 
25 2H. m) . 4. 98-5. 10 ( 1 H. m) . 5. 90-6. 14 

(IH. m) . 7. 2 0-7. 3 9 (3 H. m) . 7. 7 0-7. 8 0 

(2H. m) 

^ -(2R) -N- ri- (4-y^yl.-..-^^^^,i,) K^.,.->v-.,^ 
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JU} -2-h Kn^>-2- r (1 S. 3S) -3-b Kp^->>^dalv 




(2-h Kn + i/-2- [ (1 S) -3-;^+y•>^'^/^^>f-;^] -2- 

'H-NMR (CDC I3. 5ppm) : 1. 2 3-2. 3 9 ( 1 6H. 

m) . 1. 60 (3H. s) , 1. 68 (3H. s) . 2. 68-2. 95 

(2H. m) . 3. 21-3. 40 ( 1 H. m) . 3. 60-3. 81 

15 (2H. m). 4. 35-4. 47(1 H. m). 5. 00-5. 10 

(IH. m). 6. 08-6, 11 (IH. m). 7. 19-7. 42 

(3H. m) . 7. 5 8 (2H. d. J = 7. 2Hz) 

<£^»PftgFAB-MS (m/e. (C, H,. N. O3 + H) • <!: LX) : 
4 0 1 

20 

(2R) -N- fl - (4-y ^;U-3-^>^-7U) t'^^) -Jy-d-^ 
JU^ -2-b Kp^v-2- r (1 s, a .q ) -3-h KD4^i>^>^o/>;> 

25 ^iiiS^ 
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HH 



COOH 



10 



15 



20 



25 



(2R) -N- [1- (4-yf->>l/-3-^>-r::.;l/) hXUi;'>-4- 
-fJU] -2-tKD+'>-2- [ (IS. 3S) -3-h Kn+'>->i'DA? 

offiNi^-r Sailed: Ox ^m^t^^i img^B^mwtLxmtzo 

(2R) -N- n- (4-^f-;l/-3-^>7"-;l/) b'^U':;-^-4-^ 
>>U] -2-t Kp4^v/-2- r (1 R. 3R) -3-1:: Kp^'>^^p^> 
"f-Jll -2-7x-;l/T4r ^7 $ K 



2-h Kp + >-2- [ (1 R) -3-yt-^yiy{7a^>^Jl'} -2-7 

'H-NMR (CDC 1 3. 5ppm) :1. 28-2. 21 ( 1 4 H. 

m). 1. 60 (3 H, s). 1. 68 (3 H. s)2. 25-2. 39 
(2H. m). 2. 65-2. 90 (2H, m), 3. 21-3. 38 
(IH. m). 3. 60-3. 79 (2H, m), 4. 29-4. 38 
(IH. m). 5. 00-5. 10(1H. m). 6. 00-6. 12 
(1 H. m) . 7 . 2 0 - 7. 4 0 ( 3 H, m) . 7. 57 ( 2 H. 

b r d. J = 8. 3Hz) 
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fi5)-^*gFAB-MS (m/e. ( C^. H.,6 O3 + H ) ' «i: LT) : 
4 0 1 

mmm9 

5 (2R) -N - (l~S/»n^y^yUy^;ut:'^'J-:?>-4-^;b) ~2- 

h Kp^'>-2~ r f 1 S. 3 S) Kp4^'>>^»p/>t>^;u1 - 




IS 2, (2R) ~N - (1 ->^D^7°f-;i/yf-;i/e^»j •:;>~4-^ 

Jl) -2-h Ko4^->- 2- r (1 S. 3S) ~3-h Ka^v>x^DA^> 

(2-t Kp + ^-2- [ (1 S) -3-;t+V->i:'P^>^;U] -2- 
7x^;H^SfRC;4-7 ^ y- 1 - (1 -i/^u/\yf-;M5^;l/) t'^^'Ji^ 

25 'H-NMR (CDCI3. dppm) : 1. 0 3-2. 4 0 (2 7 H. 

m). 2. 70-2. 90 (2H. m). 3. 25-3. 40 (IH. 
ni)..3. 61-3. 92 (2H. m). 4. 38-4. 49 (IH. 
m) . 6. 18-6. 32 ( 1 H. m) . 7. 2 3 - 7. 4 0 (3 H. 
m) . 7. 58 (2H. b r d, 3 = 7. 8Hz) 
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mmm i o 

(2R) -N- n- (6-y ^;Ub°'J ':>>-2-^;uy b°^'j^ 
>-4-^JU} -2-h Kp4^'>-2- r (1 S. 3 S) -3-b Kp4^-> 



4-t-Zf h + ->/7;b*':::;U7 i ^ h*'^ 'J > 3 1 5 m g© 1 . 2 - i?^ 
ODXiJ'Vl 5ml^fl^{l6-yf-;l/fUi^>-2-T;l/xh K 
3 2 0mg. B^Kl 0 0 mgROtTKM MJ T-b h + •>;f>';7?^:M- U '^7 A 
5 7 5mg^^iaiITIi»^. IsIST-mPam^L/Co Si&^J::fiSM* 

(ISWii : i'DDtwUA/y ^y-;l/=5 0/1) 
l'rffi|!JUSfe@^*5 4 Omg<£-^i/io ^y-yU2 0ml izmm 

u 1 o%^K-p<^y-yn om\^m^xmw^-2 ov^mmwLtzo 
m^m.&'B^Lmmit^ms 3 omg^efemiLx^i/co 

Xm2. (2R) -N- n- (6->5";l/b°'J y>-2->l';Uy^;l/) f 
•:^>-4--l';Ul -2-b Kp4^->-2- r (1 S. 3S) ~3-b K 
p4:/'>^p^>^;1/1 -2-7xxyl/7-l? h7 ; KtD^Bfe 
4-T^>'-l- (6-y^;l/b*'; >>>-2-'f;uy f-;b) b'^^'ji^v- 

'H-NMR (CDCI3. (5ppm) : 1. 2 5- 1. 9 3 (lOH. 
m). 2. 11-2. 28(2H, m), 2. 5 1 (3H. s). 2. 
61-2. 80 (2H, m). 3. 20-3. 37 (IH. m). 3. 56 
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(2H, s) . 3. 6 0-3. 8 0 (2 H, m) . 4. 37-4. 43 
(IH, m) . 5. 9 0-6. 0 9 ( 1 H, m) . 6. 98 ( 1 H. d. J 

= 7. 5Hz). 7. 15 (IH. d, J = 7. 8Hz). 7. 22-7. 

38 (3H. m) , 7. 45-7. 5 9 (3H. m) 

2- (1. 4-->';i-^-»Xh'o [4. 51 ^^ii-Q^^jU) Ko^ 
v/~2-7^ji;bftBfr 

^^1- 5- (1. 4-v7t-^-<j-xh°D \4. 51 f^^-7-x>-ft- 

2. 2--:?yf-;U-5-7x-;l/- 1. 3 - v;?;*-^^ V ^ >- 4 > 
2l3mgCDTh^h Kp75 >5m r/g^g?{i-7 BXT'l. 5M»Jf-':7A 

v^^vyphvuTi K^+if>j§?fiti. smi^jiTT.u immnuz'^ 

1. 4-•>^D/\+■t^>i^;i->:eyx^^>y-J,_;^2 2 Omg^j-x t 

^TKfiSfSe^^T^i/'^AT'fe^L^Co j^ii^^MEa^ L4 8 3mg®Stfe/i^^ 
^^^3 3 9mg^?44^^;ti: bxntZo 

^S2. 2- (I. A -i^t^-^7.\''x3 \4. 51 ^';^-8-^;U) - 
2-b Kp ^->-2-7:r— yUB^KftDA ^ 

7KM:^ H';'^A360mg^y^y-;H5ml-7K4inl ©Mllr§ 
ISL. 5- (1. 4 -i>;f4^-9-xep [4. 5] x;^-7-x>-8-^ 
-2. 2-i;'p(f-7U-5-7xx;U- 1. 3->?:t4-V7 >- 4 -;t> 
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3 6 0 m g '^fjQ^X 6 5 'C-e 1 ^Pa^jfj^ btio S«^7Kr?&f? bX i^xf- 

^<vi^fpl.-mmi 5 Omg«-*D;?.7K*3?H^T> SE^Sr- 1 SfiSf^atJ* 
2 9 Smg'^&im^WtLxmfZo 

2-(l. 7-trans-l. 5-cis-3. 3->'^f-;U-2. 4- 
10 '^t^-^\£'^^u [3. 3. 01 :t^^-7-^;l/) -2-bKP^'>- 
2-7x-;l/B^M 

XSl. 5- (3-h h'v^'>'>^a^>^Jl^) -2. 2~'J>^'}-)U- 
5-7x-;U-l. 3-i>t^yy>-4-:t>(D-^f& 
2. 2--:;y^;U-5-7x::i;l/- 1. 3 - i^^f^ V ^ >- 4 > 2 . 
15 6 6 g(Df- h^h Ka75>l 3 OmlJgJgJ;:-? 8°CT1 . SM'Jf-'t^A 
v?-f v:/'d f;U7 i K'^+1^>M 10. 5m I ^ 1 5 5^»{tT?®TL 

1 OinUc^/!¥bT*in;is -6 O'C-^tWULX 2mrmWbfio Kftmz 
1M.^:f-^ J-)\^\ 2 0mUl/§«¥L. ^^feTTKfg^t'^'t'*:^ h 'J 't; A2. 
3. 7g*liA:o 

Xg2. 5- (2-->^ a^>x>- 1 --fyl^) -2. 2--:>y^;l/- 
5-7x-;l/-l. Z-'J'i^^Vvy-4-iry^X}^- (3-->^p^> 
-2. 2-v^y ^;i/-5-7x.^>>U- 1. 3-^;i-^V 
30 7>-4-;j->g)^B£ 



W097-45414ffile://J:\Leqal\Patents\W097-45414.cpcl 



Page 49 of 62 



WO«^'*54" PCT/JP97/01770 

47 



5~ (3-t Kd4^->->^p^>5^;U) -2. 2--^^5^;U-5-7x- 
J\y-l. 3-i^t^yyy-4-t>3. 7 g©g^g$x^;H 5 0 m 1 

^>lOOmHzmmLs 1. 8-i^T1fh-i/^D [5. 4. 0] r^>T 

^^3- 5- (3. 4 - Kn 4^i/->^ o^>f.;p) ^2. 2~>^y^ 

5- (2-i/^D-i>x>-l->r;l/) -2. 2-;?^^;l.-5-7x^ 
^l^-l. 3-i^;f+V7>-4-;f>Raf5- (3 - D^>f->- 1 - 
1'vU)-2. 2--;y^;l.-5-7.^yl.-i. 3 - -^^f^ v ^ >- 4 
20 477mg^7-trh>20mI-7Kl0ml O^jz^ L. 

N-^^;U^;U,-^,;>_N-;t-+i.K5 5 0mg. 4 %Egi^-fl:;i-x ^ A 

1-1/1) J=T*lffi!U ^Si^k^feOS- (3. 4-i^t Kd4-:/>^o 
-^>^^U) -2. 2--;?y^;U-.5-7x^;U-i. 3--:;^4-v^>- 
4-:t>Saf5~ (2. 3--;ft Ku+>i/i?D-i>^;U) -2, 2-vy 
^;U-5-7x^;U- 1 . 3-v;*-+V5>-4-;^->;&^n^'tl 
30 2 0 6mg. 7 9mgritttlKi;LTli/c„ 
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Xg4. 5-(l. 7-trans-l. 5-cis-3. 3-v>f^ 
;l/-2. 4-v>7f^-9-h'->^P [3. 3. 01 ^-7 Jl) -2. 

5- (3, 4-i?h KD4'>v/^n^>^;|/) -2. 2-i^^f-;U-5- 
5 7x-;U-l. 3-i^:f+V^>-4-:t>2 0 Omg®T-t? h> 1 5m 1 
?§?R|I2. 2-i^> h + i/yn/N'^lmK p- h>'l^J^>XyUtx>Sf • -tK 
ftl^2 5ing<£-/jp;?.. ^fi{ZT 1 2^!SimWbtZo 7-tr b >'*«EE@*U'# 

1) \zxnmi.mmit^^2 2 0mg^m^mmtLxmzo tf^^m^ 

X^5 . 2-(l. 7-trans-l. 5-cis-3. 3->?>/^;l-- 
2. 4-•:>?^i^-»h•''>^P r3. 3. 01 ^- 7 --f ;U) -2-bKP 
15 4^-2-7x^;UB^a?0^B£ 

5-(l, 7-trans-l, 5-cis-3. 3-y/f-JV-2, 4- 

i?3i-+ift*i/i'D [3. 3. 0] yti7^-7-^M -2. 2--:;^^;i/- 

5-7 yi-jl-l, 3-'Jt^Vv>-4'-t>2 1 8mgCD>:J'>'-;U 
1 Om 1 7K5m Ul?i^{l^©iCT^ 7KM:^hU'^A2 2 Omg^tox.6 5 

^tll 7 5mg^efeHi*:<i:LT?iA:„ 



#^«?IJ3 

2- (1. 6-trans. 1. 5-cis-3. 3-^p<5^;U-2. 4- 
i^:t^-»h'->^p [3. 3. 01 t^i^-7-^J\y) -2-hKP^->- 
2-7x-7l/B^Sr 

5- (3, 4-yt Vo^i/iyi7u^>f-J\^) -2, 2 - v^^ ^7W- 5 - 
7x->'l/-l, 3--:^^+V^>-4-:t>*ffl(-\ #^«?|J3.X?M4, Si: 
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mm 4 

(2R) -2-h Ko 4^-.-2- r (1 R) -3-^4^7 >^p^>^ 
-2-7^-;I.B^aP ^ac (2R) Kp4^^-2- f (1 S) ~ 

Xgl. (2R. 5R) -2- (t-'T^ ;!.) -5- F fl R) -3-^^ 

(2R. 5R) -2- (f -^i-ji,) -s, f (IS) -^-t^yy^u 

0 D. -tf-ys'y.N (Seebach) [Tetrahedron. 

4 0#1313-1324M(1984^)] (Zji^ ^ T^fife L/c (2R, 
5R) -2- (t-yf^;W) -5-7x-;l.-l, 3 - >^>f+7 -7 4 - 
1 OmsCDThyh Kd7^>2 Om 1 ~^+lf^f-;l/iJ >K MJ T 
^ Kl ml zi?^lu-7 S'C-Cl. 5M';f-'j7A>?-f VT'oeyl/T * K'^+•9• 

28 5mg©Th5t Kp75>1. 5 m 1 ?§^$^SD;i, gji i . SI^P^tK 

(MMM:-s+1i->/g^ifxf-;U= 1 5/1-1 0/1) {ZT^SHL^H 
^t^tJ^-E-tl^'tll 5 0mg, 2 5 4mg^mmtLxnfZo ^M'tKO 

^^2. 2-b Kp^-^-2- r n R) - 3-;j-^V0/»D^v^iL-l - 
2-7^x;UifeBfr7^ry r9- t:Kp^-/-g- r (IS) -3~^^>/.v// 
P^>^yUl - 2-7:..Jiil.BfeBft^^ frt? 

(2S. 5S) -2- (t-Tf^yU) -5- [ (1 R) ^s^^^y^,^^ 
^>tJl2 -5-7x~yU--l. 3-:^:t+y5>-4-;t>SO' (2 S. 
5S) -2- (t->^^;U) -5- [ (IS) - 3 -;*-+y •> ^ p^>f- 
jl2 -5-7x-;l/-l. 3-v;t+7 5>-4-;t>^fflt\ #^«aj2X 
g5 <»:Ii|^0:^-ffi{3T^iy^k^tl^-en-e'tiS!!igL^o 
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( 1 ) -ffk^ [ I ] 



Ar 0 



HO- 



— H-X-/^N-r2 [I] 
1 ^ — ' 



yU7yU>r-;UgX{i-^y-if:/SS<i:«I^LTl>TfcJ:l>M«lIi^, KJ^Hi^S 

7'J-;U7>'U+;us ({iU K77;P+;US. 7'J-;i/7;P'y-;ussz>''s 
xd7 y->'P7;U+;l/S©«l±©7jcSlJli^|ifi|R7;U+;u», ^Noy^/g? 

(5) R^'A^TEi^ 
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•Q— i— i— 



3b 



1^ 



[n] 



Kfi^XM^m^^m^U R\ RWR'*<PI-«b<ld:fflMnj:^x ^ti 
L<(4>'^D7yuy->'l'S«-^-r>6\ s!cC^{4R"<hR<'X^4R^iR'l4^ ^ti 

^'n-mzf£ ^x^mm 3 ~ 8 {®© ■> uTJi^jimxa iy^vr j\y'r^ji 

(6) R^*<gt^tfe5~l 5^®it«§!K=&L<<4^ilS^*^<^T;U+>'l'S. 7 

+-'l'-C'SJil$ tlTl >-C J: I ^ '> ^' D 7 ;U+;l/7 -'U+vl'S^ L < (4 n 7 ;l/ 
+;i/7yu^->'i/S^ h*'>i^ D7;l/+;i/^±©ffiji®7K^)!^WfiiSi7;U^^i' 
TggS ^ *IT t J: I ^ t' ■> n 7;U+;P7 yb^/l/S^ L < (4 if •> ^' n 7 ;U 
+;i'7;uy-;i/S^ i/^ D7;i/y-;u^±<Dfi^mcD7K#lg(iF*<(£iSft7/u+;u 
TS^ $ nx 0 >T J; 0 ^ "> D 7 V--'U7 Ji^jim^ u < I4 •> p 7 
20 ^;^7;^'y-;^S^ t i^:?n7;U'!r^;u^±cDffiif©7K-^[j7ii^AM£M7;l/# 
>'UT'S^ $ nx I t «i; 1/ ^ f V ^ D 7 yi/^-.'i/T L < 14 f •> p 

7;U';r-;i/7;U'y-;i^S> •> p 7;i/+;i/7>'U+-;uSXli >^ p 7;i/y- 

p 2 - h* u 2 - h' u >>;uxf-;b^, 2 - f u 

;uyphVUS, 3-h''j -:^;Mf^yUS> 4 - f'J i^yl/^'^yUSs 2-f-7'/ 

V' u 7uy 5^;uS. 2 - ^ ^5^'/ U ^vi^S^ 4 - ^ 'J ^f^. 
3-h*5y'J^uyf-;uSs 5 - f^yj^i/y ^^US. 2-7'J;uyf-yi/gs 
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3- yi)ji/^jim. 2- fnayuyf-zus. 2- 

t' >J = 'J-JU/ ^jum. i i^-j\y;t f-;US, 5 - h* / ^ 

2 - ^ >' K U yuy ^yl/S (m > i^^uS. 7 x ^^Jim. y i -yl/y 

(8) N- [1- (4- /^JV-S-^^T^^JU) i>>- 4 JU] 
-2 - (3 - h Kp + ^->:?d^>^;u) - 2 - t Ko + '>- 2 - 7 xziyl/ 
T-th7$K^ N- [1- (6 i^y- 2 --ryuy f'^ij 

-2 - (3 -h Ku^^xv-^p/N^^f-yu) _2-tKo4- 
i^-2-7x->'UT-tr FX(iN- (1 - i/^n'syf-;M f-yUbf^jij 
i>>-4-^jU) - 2- (3-h Ko+'>v/^D^>5^;l/) - 2-tKP + 

2 - 7 x-;uT4? hT ^ K"e**it*ii 1 mmoit^mx{i^<om^&^ 

(9) (2R) -N- [1- (4-^f-yl/-3-^>x~;U) h*^'Jv>- 

4- 'ryU] -2- [ (1 S. 3S) -3-h Kn + i/->^n^>^;u] -2 
-t KD + ->-2-7x^;l/T-t?hT$ K> {2R) -N- [1 - (6-^ 
^Jl^HV i^>-2-^Jljt^jV) \i<V-:^>-4-^Jl] - 2- [ (IS. 
3S) -3-b KP + <>^^D^>f-;U3 - 2 - h Kp^^v/- 2 -7 x-;U 
T-bhT^ KXIi (2R) -N- (1 -•>^'p^yf-yM^;l/f^ij >^>- 
4-1';^) -2- [(IS, 3S) -3-h KP + i/i/^p^yf^yl/] -2 
- t Kp+i/ - 2 - 7 x^;U7-fe hT = Klt3jt]l 1 IE«JI©^k^Jg!iXli-E-©il 

(1 0) mik^imm<D-^^ en ©i. 4-mt^\i^^)i^>mmi^x 

(11) mnmmm. mmmm. mmm. mif^ommxitmm 
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(1 2) m^mitmo-mi^ [i] ©i, 4-i>mmi^-<vi>>mmi^x 
mmm. mmmms mmmm. mt&^m. mitm^mmxiimwim^ycm 

(1 3) (a) -Jftit [I I I] 
Ar 

HO— [—COOH rjn] 
[it*. R ' <"ll*{Sa^ L < li^Sa^^y^ 1 ^ 2 fB®7kKSX(i*«gSI^ L 

mmi^'^. [ I V] 

-^i/7;l/y^;uaRoc^7-p7 -;l/7yU+;ua0^±©7Xlgll^ lifigi 
Typ+yus. fi^7;u:a + .>s. 7$ya. <JSil$*i^7^ys. tKD + 

Xli7>J-;^;i-+i/;^,y^;^;•-y^ST^i«|$^Tt^T^,J:t^) *«L. ^LX 

11^*1^ 1 - 2 m(Dmmim±iz^t?>mm 3 ~ e ^b® ^ p 7;i/+;p 

^'y/i-jm, <£«i7;U3 + ->;:7;U:i-::^;USX(i7U-;U;i-+>^;Ut:-yi. 
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(b) ±ie-fi9!it [III] ©*yUdC>S$Xli^©SJC;ttSI^{*^-j|ft^ 

[V] 



[^«t>. Ar. R'\ Xa0fEliHifE«Djtl**Wr5] T^$tl5{b^^* 
IK^ilbfc^, [VII] 

R^°-L [VH] 

( c ) ±iB-jK5i: [V I ] (Dit^mjsim btz-^, [ i x] 

r2'-cho [vm] 
Ji-^ >-if >S <!:^^ LT t J: I ^SlgJ^^, SJ^l^i^S t/5ig^IS^^*> 4" 



HX- 




N- E [V] 
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A 
A 

A 
P. A 


J P, 1 - 1 3 1 1 4 5» A (^XirYrJ.- h 7>>'X»; v^x^ 

TV-r+--) 2 4. 5fl. 1 9 8 9 (2 4. 0 5. 8 9) 
&EP. 3 0 9 4 2 4. A 

OTTO. C. A. et al. "In Vitro and Ex Vivo Evaluation of Cyclic Aoinoalkyl 
Benzilatcs as Potential Emission Tomography Ligands for the Muscarinic 
Receptor" 1989, Int. J. Radiat. Appl. Instrum. Part B. Nucl. Hed. BioL.VoL 
16. No.l, pp. 51-55 

TANG.L.C. et al. "flUHAN ERHHROCYTE AS A HODEL FOR INVESTIGATING MUSCARINIC 
AGONISTS AND ANTAGONISTS' . 1991. Gea Phannac. Vol.22. No. 3. pp. 485-490 

WO. 9 6 3 3 9 7 3. A (3RW«16«cit^1±) 31.10.96 


1-11. 13 
1-11, 13 

1-11, 13 
1 - 1 K 13 




TAJ mzmmh^X»7!{tt£<, -«WtttS*W*^1- TTJ SlStfaiaB Xli®^B«ICi^^^ n/cXj«T* o T 

rpj astfjiglBB3T> ;J)^-3fi5fe«©i5ScoSfilt^x5ttiK r&j ig-/s-f.>H7T ^ 


SiSiaiE^^TL/rB 

0 5. 0 8. 9 7 


mmm^m^<o^^B ^ 9 08 97 


B*a^Sfrt= (I SA/J P) 
IJfllS-^ 1 0 0 


» T s - * ^ 

aaS^ 03-3581-1101 


4 C 9 2 8 4 


[^» 3 4 5 3 
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